SUMMARY The pulmonary function of ten adult patients with congenital pulmonary valvular stenosis was investigated. The patients clearly showed smaller lungs than healthy control subjects of equivalent age and height; lung elastic recoil pressure was normal at any given percentage of measured total lung capacity, indicating that postnatal parenchymal damage is not the cause of the small lungs. The lung diffusing capacity for carbon monoxide was reduced, reflecting the anatomical alterations THE POSTNATAL DEVELOPMENT OF THE LUNG has been the subject of extensive research in the last 20 years. Investigators generally agree that most of the alveoli appear in the postnatal period, but the age at which alveolar multiplication ceasesis still debated. Earlier data supported the view that alveolar multiplication stopped at the age of eight years,1'8 or even by the end of the first year of life.4 In contrast, recent morphometric investigations seem to indicate that alveolar multiplication goes on throughout childhood, and does not cease completely before somatic growth stops. [5] [6] [7] This latter view is supported by recent studies of lung mechanics during growth. 8 Moreover, the factors affecting lung growth in the postnatal period are not well understood, as discussed by Thurlbeck in a recent and extensive review.9 Until now, the amount of blood flow through the lung has not been considered an important determinant of parenchymal development.9 This conclusion was based only on morphologic findings made in a few cases of congenital lobar overinflation. 10 11 Human lung growth in conditions of abnormal pulmonary blood flow and pressure has not been studied. The present work reports the investigation of lung mechanics in ten patients with congenital pulmonary valvular stenosis in order to elucidate the role of pulmonary hemodynamics in lung growth during the postnatal period.
of the pulmonary vascular bed. Finally, the maximal flow-static recoil curves showed a fixed (not dynamic) reduction of airway dimensions: the critical transmural pressure in the collapsible flowlimiting segment (Ptm') was normal, but the conductance of the S segment was lowered. These abnormalities most likely reflect inadequate development of the lung and suggest that pulmonary blood pressure may be an important determinant of lung growth in the postnatal period. during direct XY recording of the quasistatic expiratory pressure-volume (PV) curve.8 18, 14 Individual PV curves were constructed as the mean of two to four correctly recorded curves. The pressure variation between FRC and FRC + 0.5 liter was used to calculate the expiratory compliance (CL), and specific compliance, defined here as compliance-TLC ratio (CL/TLC).
Material and Methods
Maximal expiratory flow-volume (MEFV) curves were Results The anthropometric data and pulmonary function measurements of patients and control subjects are presented in table 1 . For all the parameters of lung function, no difference appeared between the patients without and those with right-to-left shunts. The VC, TLC, FEV 1, CL and CL/TLC were significantly lowered in the patients as compared to controls. There was no significant difference in RV, FRC, FEV 1/VC, or Raw. In addition, the patients showed a significant reduction in diffusing capacity; this reduction was not due to the reduction in lung volume alone, since Kco was significantly lowered also.
In figure 1 , the mean PV curve obtained in the patients is compared to that obtained in the control subjects. The graph demonstrates clearly that the PV curve of the patients was reduced on its volume axis: for any given transpulmonary pressure there was a decrease in absolute lung volume. However, when volume was expressed as a fraction of measured TLC ( fig. 2) , the curve was identical to the normal one. The relationship between VE max and lung volume is presented in figure 3 . At any given volume between 80 and 50% TLC, VE max was clearly decreased (P < 0.005); as shown in figure 4 , this reduction in airflow could not be accounted for by the loss of lung volume alone.
The relationship between VE max and lung static recoil is presented in figure 5 . In order to correct for differences in lung size between patients and control group, VE max was divided by TLC (VE max, TLC/s). The mean plots between 80 and 50% TLC are remarkably linear, both in patients and in controls. The graph demonstrates that at any given driving pressure, flow rates in the patients were lower than normal (P < 0.02 or less), and moreover, the slope was steeper in the control subjects than in the patients. The Gs (mean ± SEM) in the control group was 0.079 ± 0.004 TLC per sec per cm H20; it was below the normal range in seven of the patients (mean ± SEM: 0.061 ± 0.009 TLC per sec per cm H20), and the difference between the groups was significant (P < 0.05). In contrast, Ptm' was within normal limits in all patients, and the mean value of the intercept on the pressure axis was similar to that obtained in normal subjects (-3 assessed, since no morphometric data are available. Nevertheless, the low values obtained for specific compliance would mean that the ratio of lung tissue to air per unit lung volume is increased, i.e., that the number of alveoli per unit volume is higher than normal. On theoretic grounds, it thus may be speculated that the alveoli are decreased more in size than in number.
In addition to alveoli, the small airways of patients with congenital pulmonary valvular stenosis also appear to be affected by growth failure. Indeed, the volume-corrected MFSR curve shows that, at any given driving pressure, the airflow is lower than normal. There is, thus, a greater than normal upstream resistance (absolute value of VE max divided by the value of P st (1) In preparing for an extensive survey of cardiovascular risk factors in children, we investigated the currently available automatic blood pressure instruments for measurement reliability. The mercury sphygmomanometer was considered the general reference instrument since it is so widely used by physicians; however, several questions were posed: 1) Are there differences among commonly used instruments that are comparable to the standard mercury sphygmomanometer? 2) Do examiners using the same instruments on the same subjects obtain different measurements? 3) Which instruments would be most satisfactory for studying children, Each of the studies was designed to monitor the validity and replicability of instruments, methods, and observers. Controlling for subject, we computed biases due to instrument, method and observer and, where possible, eliminated them in the ensuing studies. One automatic instrument, the Physiometrics recorder, was selected and used in conducting epidemiologic studies where it complements the measurements by the mercury sphygmomanometer.
especially in a large survey? 4) In a complete field setting, will the measurements be similar to those obtained under a rigidly controlled statistical design? 5) Can the graphic recordings of automatic measuring devices be interpreted without reader bias? 6) Can differences among equally trained readers be explained?
Materials and Methods
In these studies a number of instruments were used in several experimental designs ( 
